Acquired resistance of pancreatic cancer cells towards 5-Fluorouracil and gemcitabine is associated with altered expression of apoptosis-regulating genes.
Resistance to chemotherapy is a major cause of treatment failure and poor prognosis in pancreatic cancer. Inasmuch as most effects of chemotherapeutic agents are mediated via the activation of apoptosis, the cytotoxic effects of gemcitabine and 5-fluorouracil (FU) in correlation with apoptosis-regulating genes in pancreatic cancer cell lines were analyzed. The cytotoxic effects of 5-FU and gemcitabine in AsPC-1, Capan-1, Mia-PaCa-2 and T3M4 pancreatic cancer cell lines were assessed by growth assays, and mRNA expression levels of pro-apoptotic and anti-apoptotic genes of the Bcl-2 family were analyzed by RNAse protection assays. Pancreatic cancer cells displayed a wide range of responses towards 5-FU (IC(50) 0.22-4.63 microM) and gemcitabine (11.51-42.2 nM). After repeated treatment with 5-FU, the IC(50) values in Capan-1 and T3M4 cells increased 2.1- and 1.8-fold, respectively, compared to their parental cells. Following recurrent treatment with gemcitabine, the IC(50) values in Capan-1 cells increased significantly (1.5-fold, p < 0.01). RNase protection assay showed a negative correlation between bcl-x(L) and mcl-1 mRNA expression levels and the sensitivity to 5-FU and gemcitabine after 5-FU and gemcitabine treatment. The bax/bcl-2 ratio maintained relatively stable following 5-FU/gemcitabine treatment and reflected the chemotherapeutic sensitivity of these cell lines. These findings reveal that pancreatic cancer cell lines are generally resistant to 5-FU and are more sensitive towards gemcitabine. The bax/bcl-2 ratio is predictive of chemotherapy sensitivity, whereas bcl-x(L) and mcl-1 mRNA levels following repeated exposure to 5-FU or gemcitabine are associated with resistance to these drugs. These findings suggest that the activation of anti-apoptotic genes after repeated drug exposure contributes to chemoresistance of pancreatic cancer cells and that blockage of anti-apoptotic genes might enhance chemosensitivity in pancreatic cancer.